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White shrimp, Penaeus setiferus, infected by the plerocercoid larva of the trypanorhyn-
chid cestode, Prochristianella penaci, rcspond to infcetions in the heptaopancreas by
developing a progressively denser cyst, composed of hemocytes, fibroblasts, and collagenlike
fibers, around the parasite. The pleocercoid is eventually destroyed and resorbed leaving
a dense fibrous ecapsule in the hepatopancreas. Worms in the adjacent hemocoel are
encapsulated by a thin host cyst and a less intense infiltration of cells and deposition
of fibers, insufficient to destroy the pleraceroid. It is believed that the resorption process
explains the drop in intensity of infection in juvenile white shrimp after a cortain size

18 attained.

IxTRODUCTION

A larval trypanorhynchid cestode was
first reported from penacid shrimp, Penaeus
setiferus, from Barataria Bay, Louisiana,
by Sparks and Mackin (1957), but was not
correctly 1dentified. Kruse (1959) deseribed
Prochristianella penaer from the brown
shrimp, Penaeus aztecus, the pink shrimp,
P. duorarum, and the white shrimp, P.
setiferus, and reported infection rates of
90.6, 97.0, and 94.4%, respcctively, in the
three species of shrimp from the northwest
Gulf Coast of Florida. He also described
Parachristianelle  monomegacanthe and
Parachristianells  dimegacantha  from
Penaeus duorarwm. Since only two speci-
mens of P. monomegacantha and one of P.
dimegacantha were found in his study and
neither Hutton et al. (1959), Woodburn
et al. (1957) nor Aldrich (1965) reported
either species in Florida or Texas, it seems
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reasonable to assume that the vast ma-
jority of the hcavy infections of penaeid
shrimp by trypanorhynchid cestodes in the
Gulf of Mexico arc by Prochristianella
penaet.

Aldrich (1965) conducted an ccological
study of Prochristianella penaei infections
i pengeid shrimp in the Galveston Bay
complex of Texas over a 3-vear period. He
found that individual brown shrimp were
consistently more heavily parasitized than
white shrimp of comparable size, although
percentage was the same. Infeetions of both
speeies were obviously obtained in the bavs
since both the incidence and intensity of
Infection inercased as the shrimp increased
in size. There is, however, a “leveling off”
in Intensity of infection in brown shrimp
above 14 mm carapace length and a decline
i white shrimp that Aldrich attributed to
either a change in fecding or an inerease
In Immunity.

Interestingly, apparently no one ex-
amined the pathological effect of P. penaer
on the shrimp or the host’s response to the
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presence of one of the most common pars.-
gites of shrimp in the Gulf of Mexico.
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Ten live juvenile white shrimp were ob-

tained

from

hait,

dealer

Cvalveston

Bay, transported alive to the Galveston
Laboratory of the Gulf Coastal Fisheries
Center, and examined prossly for the pres-
enee of the white spois in the hepatopan-
ereas that are diagnoztic of P, penoed infee-
tions.  Those  shrimp  (6)  obviously
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ciauge of the rapid enzymatie autolysis of
this organ postmortermn. Sections were obe-
tamed by routine histolosical
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cither Harris's hema-
toxylin and eosin or Mallory’s friple stain.

etained writh

Photomicrographs were made with a Fejss
Photomicroscope.
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The normal location of P. penaei in
shrimp 18 between the acini of the outer
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portion of the hepatopancreas (Fig. 1), and
in the hemocoe]l immediately peripheral to
and separated Irom
that organ by the connective tissue sheath

the hepatopancreas

that surrounds the hepatopancreas (Fig. 2).
The range of host response in the hepato-
pancereas is from a thin encapsulating cyst

appears bo he noerobie, Mol

weerslic and melanization

thie= tubule which has been imeluded

(Fig. 1) to complete encapsulation and
eventual destruetion and dissolution of the
cestode, resulting in a dense fibrous capsule
surrounding a central melanized ho-
mogeneaus neerotic mazs [(Figas, 3-8).
The mature evet (Fig 3) consists of nu-

merous hemocyles, fibroblasts, and small
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Fra. 7. Cyst which has progeesssd io o thick, denss ihrogs cap=ule with n dark, melanized
inter nodule. The larva has appronched complete destruction. H&lE, w220,

Fra. B. A denss, flieoas capsgle located between the nemml of the aoter mortion of e
hwpatopancrens. Ko o cognizable portions of the larva remain. HEE. w 3,

fibers (Fig. 8) which, when stained with
Mallory's triple stain, may be interpreted
to be collagen because of their staining re-
action, The fibers are predominantly ori-
ented parallel to the evst wall and most of
the hemoeyte and fibroblast nuelel are elon-
gated and oriented in the same plane (Fig.

9}. The innermost lavers of hemocytes are
necrotic as evidenced by pyenotic nuelei
and in some instanees by oytolysis. These
necrotic eells have become melanized, form-
ing a thick brown inner nodule (Fig. 7).
Tubules in the vieinity of a plerocercoid are
erowded, reduced in size, stain much more
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Frao. 10. The diferenee in intensity of host pesponge to the plerocoresid lervae of Proekrs-
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basophilic than normal, and are [requently
incorporated into the eyst wall where they
may be destroyed (Fig. 6).

Pleroeereoids occurring in the hemoeoel
elicit & similar but much less ntense re-
sponse, A thin eyst wall, initislly one or
a few cellz in thickness, is deposited around

the cestode. Bubsequently, the wall thiek-
ens, usually at the side of the evst nesrest
the hepatopancreas, by emigration  of
hemoeytes and fibroblasts to the area and
deposition of collagenlike fibers, Melaniza-
tion of hemoeyies iz intense in that portion
of the cy=t wall nearest the hepatopancreas
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but rarely oeccurs in other locations. In no
Instances In our material, however, does the
responge proceed to destruction and resorp-
tion of the plerocercoid which oceur in the
hemocoel. Figure 10 clearly demonstrates
the difference in intensity of host response
in the hepatopancreas and the hemocoel.

DiIscUSSION

Although everyone who has examined
Prochristianella 1n penaeld shrimp has ap-
parently considered the hepatopancreas to
be the normal location for the plerocercoid,
the present study strongly indicates that
the hemococl is a more favorable site for
survival of the cestode until eaten by the
final host. Resorbing or even obviously
moribund pleocercoids were not scen in the
hemocoel, whereas almost every parasite
within the hepatopancreas was heavily en-
capsulated and was frequently moribund or
completely destroyed. We are convinced
that the various stages of host response are
clearly time related; thus the worm enter-
g the hepatopancreas is quickly encapsu-
lated, the cyst 1s progressively thickened
until the plerocercoid is destroyed and
eventually resorbed. This response in the
shrimp 1s remarkably similar in some re-
spects to that of the American oyster, Cras-
sostrea wmrginica, to the metacestode of
Tylocephalum as demonstrated by Cheng
(1966} and Rifkin and Cheng (1968). Ab-
sent 1n the oyster’s response but present in
the shrimp’s, however, are the numerous
collagenlike fibers.

The resorption of the plerocercoids ex-
plains Aldrich’s (1965) finding that after
a rapld increase in intensity of infection
(number of worms per host) in both brown
and white shrimp with increasing size, the
infective intensity leveled off in brown
shrimp and declined in white shrimp. Al-
drich proposed that this was due to a
change 1n food habits or an inerease in re-
sistance. While these alternatives would ac-
count for the leveling off of intensity in
brown shrimp, it cannot explain the decline
in intensity of infection noted in white

shrimp. If, however, the change in food
habits occurred, with the larger juvenile
shrimp no longer feceding on the small pro-
cercold-infected invertebrates that are al-
most certainly the source of infection, the
resorption process deseribed would account
for the decrease in intensity.

Investigation of the response of brown
shrimp 1s planned. Aldrich (1965} reported
that brown shrimp of any size almost al-
ways harbor more plerocercoids than white
shrimp of comparable size. It may well be
that brown shrimp are umable to destroy
the plerocercoid as effectively as white
shrimp.
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